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(54) yCTPOflCTBO AIM yCTAHOBKH IU1ACTM- 
PJI B OBCAflHOfl TPyBE 
(57) HsofipeTeHMc oTHocwrca k tcxhhkc 
noAseHHoro peMowra CKBajowM h npw 
HasHateHo fxnn BoccTaHosneMHa repMe- 

TH33UHH O0C8AHUX KOHOHH HeftTflHUX, BO" 

ahhmc m rasoBttx cKBaxHH. Uenb - noBU- 
■ oeHKe HancKHocTH paOoru ycTpoftcTBa 
3a cqeT npeaoTBpaqemta saitnHHHBaHHJi 
npofruibwoc KOHycma ynopoa 9 b ro*pH- 
pcbshhom nnacTupe (IH) 3 npK onHOBpe- 
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MCimoM ynpomeHHH ero ko ic nyKium. 
ycTpoiicTBO coAepxiiT nonyw u.^aiiry (HUI) 

1 C p«lilH«LTI bHbtMH OTBepCTIIHMIl 2 H paC~ 

noJio*eiuibie b hojiocth IH 3 iiaTpyGna 
ynopu 9. Ho KOHuaM iwjmHAPHMecxHX 
yqacTKOB m 3 pa3MemeMbt hhxhhh xecT- 
ko cBHaaHHhift c rail I M BepXHHfl Y3J1U 
yimcTiieiiim (yy) 4, c xotopmmh xecTXO 
coeAHMeiibt ynopu 9. IIoa rn 3 pa3Me*eHa 
AOp hh p ywma h rojioBKa 14, c xoTopoft xe- 

CTKO CBH3ail HHXHHH XOHdl IBU 1. HKXHHft 

yy 4 ycTaHoaneH Ha cpe3MOM 3JieMeHT€ 

Ha IDA I. IIOA paAHailbHblMH OTBCpCTHHMH 

2 nifl 1 hmcct b ceoeft nojiocTH nepe- 
KpbraaTejib novoica b bhag cpe3Hoft sa- 
rnyiDKH 10 c <J>HxcaTopoM. IlpH noAaue 

XROXOCTH BO BHyTpftHHlOK) nOJlOCTb fll 3 
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co^naeTCH aanneiiHc, o6ecneMKoa»taee 
pacoiiipcHiie it npiimaTHc m 3 ao nonHoro 
KOHTa kt3 ero ro<J>pnpoBaimotf MacTH k 
BHyTpeiiHefl CTCHKe o0caA"OH kojiohhw. 
repM€TH3aiiHH BiiyTpeiweft rmnocTH m 3 
oCecneMHBaeTCH yy 4. B MOMeHT xpHTH- 
uecxoro AaBJieHHH hkxhiiA yy 4 onycxa- 
eTCH no mil 1. OAHOBpeneHHo npn He- 
aiiaMHTenbHOM yeejiHqeHHH AaaneHHa. cpe- 
3aeTCR 4>HKcaTop sarnymxH 10, xo-ropa* 
naAaeT b pacompeiHiyfo noJiocTb Fill) 1. 
Ha pacnojioaeHHyw b Heft orpaHHmrranb- 
Hyw KpecTOBHHy. OcBoOowaeTCH xanan 
Ann nepeAaMH xhakocth b ronoBKy 14. 
Pa3MemeHHwft b Heft o6paTHwft Knanaii 15 
npn co3AaHHH AaaaeHHB aaxpuBaerca, 
9 kji. 



I 

H3o6pereHHe othochtch k rexHHKe 
noA3eMHoro peMOHTa cxsaxHH, a HMe hho 
k ycTpoftcTBaM Ann BoccTaHOBJieHHH rep- 

MeTH3aUHH 06caAHbtX KOJIOHH Re&TflKblX, 
BOA^HbOC H raSOBbOC CKDaJKHH « 

Uejib H3o6pereHHH - nosumeHHe Ha- 
AexsiocTH paGoTbt ycTpoftcTBa 3a CMeT 
npeAOTspameaHH aaxAHHiiBaHHH ynopoB 
b anacTbipe npH oahobp eMe hhom ynpo- jq 
meKHH ero xoHcrpyxAHH. 

Ha 4>Hr. 1 H3o6pamen rotampoBaHHbift 
njiacTwpb c uhjjh haphm ec KHMH KOHue- 
BWMii yqacTKaMH; Ha $Hr. 2 - paapes 
A-A Ha *Hr. 1; Ha 4>nr. 3 - pa3pe3 15 
B-B Ha *Hr. 1; Ha fcnr. 4 - ycTpoftCTBO 
b cdope c onacTbipeM, o6aoift bha; Ha 
fair* 5 - nojiaxeHHe anacTbtp* nocne 
rHAPaaJiimecKoro bosa^Actbhh na nna- 
CTbipb; Ha <&Hr. 6 - to xe f nocne cpe- 20 
3a HHXHero yana yruioTHeHMH- Ha <frnr,7 - 
to xe f npn ero xaJiHCpoBxe AopHHpyw- 
meft ronoBKoft b HatfanbHuft nepnoA; Ha 
4jmt. 8 - nonoxeHHe nepexpbiBaTejin no- 
Toxa b MOHeHT pacmHpeHHH miacTbipn 25 
rnapa DJiHH ec khm BoaAeftcTBHeMj Ha 
$Hr. 9 - to me, nocne ero cpesa, paa- 
pe3. 

ycTpoftCTBO coctoht H3 nan oft nrraH- 
r»f 1 c paAHanbHMMH OTBepcTHflMH 2, 3c 
pacnonoxeHHbiMH BJiyrpn ro^pHposaHHoro 
anacTupH 3 t yaJiOB 4 ynjioTiieHHH, 3a- 
KpeiuieiiHbfx Ha nojioM orraHre 1 b xoHue- 
Bbtx iu t:iii MAPHMecxHX wacrax roc^pupoBaH- 



2 

HOrO n/iaCTMpH 3 H COCTOBIIB4X H3 KOJlb- 

ueBbix snacTHHHbix BTyAox 5, MameoO- 
pa3Hwx Mamcer 6, orpaHHwrrenH 7 h 
cpe3Horo orpaHHHHTejiH 8, .pa3MemeHHboc 
BHe ro4>pHpoBaHiioro njiacTbtpn 3 3a ys~ 
jiaMH 4 ynjioTiieHHH, npo^HJibHboc xonyc- 
Kboc ynopoB 9, pacnonoxeHKboc Ha nepe- 
xoAax ot roftpHpoBaHHoft k ahhhhaph- 
tiecxoft noBepxHocTH nnacTupn 3 c o6ec- 
neneKHeM HenoABKxHoro nonoxeHHH una- 
CTwpfl npn cnycxe b CKBaxHHy h coaAa- 
hhh ycnoBHH Ann pa3Meqemm yanoTHH- 
TeJibHboc 3neMeHT0B Bbime ynopos b ah-* 
jiHHApHM ec x hx qacTHx anacTwpH, nepe- 
xpbiBaTenn noToxa b bhac cpeauoft 3a- 
rjiymxH 10 c $HxcaTopoM 11, ycTaHOB- 
jieHHwx b nonoft nrraHre 1 noA ee pa- 

AHaJIbHblMH OTBepCTHHMH, Orpa HHUHTeJlb- 

hoh xpecTOBKHbi 1 2, pacnoJioxeHHofi b 
pacumpeHHoft nonocTH 13 nrranrH 1, Aop- 
HHpyiomeft rHApaBAHMecxoft ronoBXH 14, 
aaxpeiuieHHoft Ha hhjkhcm xonue nonoft 
mraHrH 1 t h ofipaTHoro KJianaHa 15, 
paaMemeHHoro b rHAPaanHMecxoft Aop- 
HHpywmeft rojiosxe 14. 

ycTpoftCTBO cnycxaeTcn Ha HacocHo- 
KOMnpeccopHwx Tpy6ax 16 x MecTy 17 
jx&beKra oGcaAHoft TpyCu 18* 

ycTpoftCTBO pa6oTaeT cneAywwHM 06- 
pa30M. 

nocne cnycxa ycTpoftcTBa b cOope 
c nnacTbrpeM Ha HacocHo-xoMnpeccop-" 
iibix TpyOax 16 b CKBaxHHy k mcctv 17 
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n':4>CKTa b o6can»OH KonoHiie 16 no no- 
n s * orraHre 1 nepes paniianbitbie ot- 
bc* cthh 2 bo BHyTpeHHioio fionocTb nna- 

CTbipH 3 nOAaWT JKHAKOCTb H CO3Aa»0T 

rHflpaBJiMMecKoe AaBJieiiHe, o6ecneMHBa- 
Kxaee pacnmpeHHe h npiauiTHe wiacTwpn 
AO nonHoro xoiiraxTa ero nxfrpwpoBaHHoft 
MacTH k BkyTpeHHcft CTeHKe oGcaflHoft 

r.OJIOHHU. 

rep M6TH 3 a tut a BHyrpeHHeft nonocTM 

IUiaCTbipH npH C03A3HHH AaBACHHH o6eC~ 

neMMBaeTCH aa c*ieT yajioB'4 ynnoTHe- 
hhh, pacnoJioaceMHwc no xomxaM fuiacTw- 

PH B AKJIHHAPHUeCKHX HaCTHX • IIpHMeM 

nepBOKaqaJibHo repMCTHaauHH oOccne- 
HMBaeTCH Hameo6pa3KbiMM MameTaMH 6, 
a npH pocTe AaBJieHH* HaAe*HocTb rep- 
M&TH3auHK AonojiKHTejibHo noBbnoaeTCfl 
DnacTHqHMMH BTynicaMH 5, xoTopue noA 
B03AeflcTBMeM AanneHHH, nepeMemaHCb 
coBMecTHo c MameoCpaaHMMM MaiaeTaMH 
b ocesoM HanpasneHHH no orraHre 1 t 
cxHMajoTCH , as paAHanbHOM HanpaBneKHH-' 

IJO AHaMBTpy yBCJIHMKBaiOTCA , npo*!Ho koh- 
TaKTHpyn c mm hhaphm ec k o ft noaepxHO- 
CTb» nnacTupA c oahobp eMe hhhm ero 
oacmHpeHHeM npH pocTe . AaaneHHH ao 
KpHTiriecxoro MOMeHTa. B momcht HacTy- 
njieHHH xpHTiroecxoro (pacqeTMoro) 
AasneKHK cpesaeTCH orpaKHMHrenb (maft- 
6a) 8 h HMXRHft ysen 4 ynnoTHeHHH ne- 
penemaeTCH no nonoft orraHre bhh3. 0a~ 
HOBpeneHHo npH HesHawrenbHOM (pac- 
hcthom) yBemweHMM AanneHMH cpesaeT- 
ch ^HxcaTop 11 nepexpusaTejiH noToxa 
cpe3Hoft sarnynxH 10, xoTopan naAaeT 
b pacmnpeHHyio nonocTb 13 Ha orpaHH- 
WTenbHyio xpecTOBHHy 12, ocBo6o*Aan 
xaHan Ann nepeAaw xhakocth b rHAPaB- 
nmecxyio AOpHMpytfur/io ronoBxy 14, 06- 
paTMHfl KJianaH 15 npH coaAaHMH AaBJie- 
krh b AopHHpywmeft ronoBxe 3axptiBaeT- 

CH. 

npoaecc paasajibuoBKH uHnHHAPHwec- 
kmx kohuob nnacTbipH m xajm6poBKM no 
Bceft ero AAHHe ocymecTBnneTCH nyTeM 
npoTH rHBa hhh noA AaaneHHeM rHAPaB- 
jiMtiecKoft AopHHpywmeft roaoBxoft npH 



noA'beMe HacocHo-KOMnpcccopiiMX TpyG 
Ha noaepxHocTH. Tax xaK nonan nrran- 
ra 1 HMeeT paA"ani>mie otbcpcthh 2 c 
bwxoaom xhakocth b cKBa*aiiy, to noA~ 
5 A^pxaHHe Heo6xoA»Moro AaBJieHH* b ycT- 
poftcTBe npH paasanbuOBKe kohuob h 
xanH6poBxe nnacTbipH oGecneqHBaeTCH 
3a cqeT yBenHMeHHH . nponsBOAHTenbHo- 
,q cth Hacoca. 

KanH6poBxy nnacTbipn motho hobto- 
pHTb MHoroxpaTHbiMH npoxoiiaMH rnAPaB- 
jiHuecxoft AopHHpywmeA ronoBKH, npH 
3tom cnycx toaobkh b ncxoAHoe nond- 
15 xemie ocymecTBJiHeTCH 6ea H36brroMHoro 
AaaneHHH jkhaxocth b CHCTeMe. 

Ilocjie oxoHMaHHH npouecca ycTaHOB- 
xh wiacTupH H36brroqHoe.Aa»neHHe b 
CHCTeMe cHHMaeTCH h ycTpoilCTBo noA - 
2Q HMMaeTCH Ha nosepXHocTb, npH 3TOM 

CJIHB JKHAXOCTH H3 Tpy6 OCyweCTBiWeTCH 

Mepe3 paAHajibHwe otbcpcthh 2 ycTpoft- 

CTBa« 

25 i 

OopMyna H3o6peTCHHH 

ycTpoftCTBO Ann yeraHOBXH nnacTbipH 
b oCcaAHoft Tpy6e, coAepxamee nonyio 
3 q nrraHry c paAHanbHbiMH OTBepcTHHMH, 
ro^pHpoBaHHUft nnacTMpb c uhahhaph-^ 
necxHMH yqacTxaMH no xoHnaM Ann paa- 
MemeHHH sepxHero, xecTxo cBHs'aHHoro 
c noil oft DTaHroft, h HHxnero ysnoB 
ynnoTHeHHH, pacnonomeHHue b nonocTH 
nnacTbipH ynopu, «ecTXo CBHaaHHwe c 
ysnaMH yniioTHeHHH, h pasMenieHHyio noA 
onacTbipeM Aoj>HHpywmyx> rojiosxy, o t- 
AHMawmeecH TeM, mto, c ue- 
jibio noBwraeHHH HaAexKoCTH pa6orbi ycT- 
poftCTBa 3a c^ieT npeAOTBpameHHH 3a- 
KjiHHHBa hhh ynopoB b iwacTbipe npH OA" 
HOBpeMe hhom ynpomeHHH ero xoHCTpyx- 
ujui, moKHHft yseji ynnoTHeHMH ycTanoB- 
neH Ha cpe3HOM aneMewre na nonoft 
orraHre, nocneAHHH xecTXO cBHsana racx- 

HHM KOHUOM C AOPHHpyKHHeft TOAOBXOft H 

HMeeT b CBoeft nonocTH noA paAHanbHbi- 
MH oTBepcTHHMH nepexpuBaTejib noToxa* 
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(54) A DEVICE FOR PLACING A 
PATCH IN A CASING 
(57) The invention relates to well 
servicing technology and is designed to 
restore leaktight sealing of casing in oil, 
water, and gas wells. The aim is to 
improve the reliability of operation of the 
device by preventing jamming of shaped 
conical stops 9 in corrugated patch 3 
while at the same time 



[vertically along right margin] 
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[see original Russian for figure] 



Fig. 4 
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simplifying its design. The device contains 
a hollow rod 1 with radial holes 2 and 
stops 9, the stops being disposed in the 
cavity of sleeve corrugated patch 3. At the 
ends of the cylindrical portions of 
corrugated patch 3 are disposed a lower 
packing assembly 4, that is rigidly 
connected with hollow rod 1, and an 
upper packing assembly 4, where stops 9 
are rigidly connected with packing 
assemblies 4. Under corrugated patch 3 is 
disposed coring head 14, with which the 
lower end of hollow rod 1 is rigidly 
connected. Lower packing assembly 4 is 
mounted on a shear member on hollow 
rod 1. Under radial holes 2, hollow rod 1 
in its cavity has a flow shutoff assembly in 
the form of a shear blind flange 10 with 
locking device. When fluid is delivered 
into the inner cavity of corrugated 
patch 3, 



pressure is created, ensuring expansion 
and squeezing of corrugated patch 3 until 
its corrugated part makes complete 
contact against the inner wall of the 
casing. Leaktight sealing of the inner 
cavity of corrugated patch 3 is provided 
by packing assemblies 4. At the critical 
pressure, lower packing assembly 4 drops 
along hollow rod 1. At the same time, 
with a slight increase in pressure, the 
locking device of blind flange 10 is 
sheared off, and the flange falls into the 
widened cavity of hollow rod 1 to the 
limit stop cross member disposed in it. 
The channel for transfer of fluid to head 
14 is unblocked. Check valve 15 
disposed therein is closed when the 
pressure is created. 9 drawings. 



The invention relates to well servicing technology, and specifically to devices for 
restoring leaktight sealing of casing in oil, water, and gas wells. 

The aim of the invention is to improve the reliability of operation of the device bv 
preventing jamming of the stops in the patch while at the same time simplifying its design 

Fig. 1 shows the corrugated patch with cylindrical terminal portions; Fig. 2 shows a 
sec lonal view of the A-A section in Fig. 1; Fig. 3 shows a sectional view of the B-B 
section in Fig. 1, Fig. 4 shows the device assembled with the patch, general view Fie 5 shows 
ftepoauon of the patch after hydraulic action „„ the patch; F,g 6 I„ s ,„e sa^e, after ST 
lower packing assembly has sheared off; Fig. 7 shows the same, during its sizing the coring 
head in the imti penod; Fig. 8 shows the position of the flow shutoff at the time the patch is 

Setoff Y 7 ' Fi§ 9 Sh ° WS " CUtaWay ^ ° f the same > 

™t.h 1 ^ f eViCe COn S tS °/ a . h ° ll0W rod 1 ™ th radial holes 2 > d ^POsed inside corrugated 
ofoo^g^ m ° n h °" 0W r ° d 1 in the tenninal ^ lindrical P^s 
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patch 3 and consist of elastic ring bushings 5 cud seak « Km* n a . 

Sd^^asS ,S '" I »'— " of.hede.ee, hte^g.S. 
loeauon^ ^ aSSOTMed * "» is <°™*l on -ubing 16 too the weU to the 



1432190 
3 



of the defect in casing 16, fluid is delivered along hollow rod 1 through radial holes 2 to the 
inner cavity of patch 3 and hydraulic pressure is created, ensuring expansion and squeezing of 
the patch until its corrugated part makes complete contact against the inner wall of the casing 

Leaktight sealing of the inner cavity of the patch with creation of pressure is ensured 
by packing assemblies 4, disposed at the ends of the patch in the cylindrical parts In this case 
initially leaktight sealing is ensured by cup seals 6, and as the pressure increases, the reliability' 
of the leaktight sealing is additionally improved by elastic bushings 5, which under pressure 
move together with the cups in the axial direction along rod 1, are compressed, and expand in 
the radial direction along the diameter, making tight contact with the cylindrical surface of the 
patch with its simultaneous expansion as the pressure increases up to the critical value At the 
moment the critical (calculated) pressure is reached, limit stop (collar) 8 is sheared off and 
lower packing assembly 4 moves downward along the hollow rod. At the same time with a 
slight (calculated) increase in pressure, locking device 1 1 of the flow shutoffassembly shear 
blind flange 10, is sheared off and the flange drops into widened cavity 13 onto limit stop 
cross member 12, unblocking the channel for transfer of fluid to hydraulic coring head 14 
when pressure is created in the coring head, check valve 1 5 is closed. 

The process of expanding the cylindrical ends of the patch and sizing the patch along 
its entire length is carried out by pulling the hydraulic coring head through under pressure as 
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he tubing is hfted to the surface. Since hollow rod 1 has radial holes 2 with exit of fluid into 
the weU maintenance of the necessary pressure in the device while expanding the end and 
sizing the patch is ensured by increasing pump output. 

Sizing of the patch may be repeated by multiple passes of the hydraulic coring head 

tZ^^™ te0 11,6 ^ is »A* ~ or 

After the process of patch placement is finished, the excess pressure in the system is 
released and the device is lifted to the surface, where the fluid is drained from th pTpes 
through radial holes 2 of the device. p pes 



A device for placing a patch in casing, containing a hollow rod with radial holes a 

aZSllf ^ C5 * ndriC i P0 ^ 0nS at ends for dis P° sition of « uppefpacldng 
assembly that is ngidfy connected with the hollow rod and a lower packing assembly, supports 
that are disposed m the cavity of the patch and are rigidly connected withThe packing ^ 
assemblies, and a conng head that is disposed under the patch, distinguished by the fact that 
with the aim of improving the reliability of operation of the device by preventkgSnS 
Ae supports in the patch while simultaneously simplifying its designee lowe^S § 
assembly is mounted on a shear member on the hollow rod, the latter is rigidly connected by 
^e e s Wth the COnn B head - d ^ a flow shutoff assembly in its cJly, undSSe " 



1432190 



[see Russian original for figure] 
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[see Russian original for figure] [ see Russian original for 

ArzA B— B 



Fig. 2 Rg 3 



[see Russian original for figure] 



Fig . 5 
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[see Russian original for figure] [see Russian original for figure] 



Fig. 6 Fig 7 
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[see Russian original for figure] [see Russian original for figure] 



Fig. 8 
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